Stock solutions of angiotensin I and II, ubiquitin, and α-chymotrypsinogen were prepared in pure water as 1 mg mL -1 concentration and bovine insulin in 50:50 MeOH:H2O with 1% acetic acid as 1 mg mL -1 and further diluted to 5 or 10 pmol µL -1 concentrations accordingly. 2,5-DHAP matrix was used supersaturated (5 mg in 150 µL 50:50 ACN:H2O) by gentle heating of the solution over a hot water bath and spotted (1:1 v/v) using the layer method. 3 5 mg of 2-NPG matrix was dissolved in 100 μL 50:50 ACN:water, and spotted the layer method of 1 μL of analyte mixture to 2 μL of matrix solution on top and dried by heat gun. Matrix compound 3-NBN was prepared as 5 mg in 50 µL ACN and mixed with analyte and spotted in 1 µL aliquots onto glass slides. 5 mg of 2,5-DHB was dissolved in 50 µL 50:50 ACN:H2O and mixed with analyte before being spotted onto the glass slide and allowed to dry. The mass spectral data from the SYNAPT G2 ion mobility spectrometry-mass spectrometry (IMS-MS) were analyzed by MassLynx v4.1 and DriftScope v2.1
(Waters Corporation) and Thermo Xcalibur2.1 software (Thermo) was used for data obtained on the LTQ Velos.
Methods and Instrumentation
The general set-up of a LSI source is displayed in Scheme S1. An inlet attachment (Scheme S1A, inset) was designed as an addition to an LTQ Velos Ion Max source that allowed conversion to an LSIV source. The extension, made of stainless steel was a cylinder 10 mm long with an inner diameter of 5 mm and attached to the inlet tube aperture. The extension fit over the inlet tube so that placing a glass slide over the opening (Scheme S1A) provided a backing pressure of 0.5 Torr. For LSII, the glass plate was held in front of but not touching the commercial inlet aperture (Scheme S1B), exposing the matrix/analyte sample to atmospheric pressure (760 Torr). The capillary temperature of the LTQ Velos was varied from 50 to 450 °C. The sample holder and modified atmospheric pressure Z-Spray (Waters) source is shown in Scheme S2.
More details about LSIV on the Z-Spray source is provided in the main text.
RESULTS

Details of Inlet Tube Measurements on an LTQ Velos
In both heated LSII and LSIV sources the matrix/analyte sample holder is handled at atmospheric pressure, however, the LSIV connecting ferrule allowed for the glass sample holder to adhere to the attachment, exposing the matrix/analyte sample to lower pressure and sealing off the entrance aperture while still allowing the source to maintain operation (Scheme S1A, inset). LSIV was operated with the first vacuum region gauge reading 0.5 Torr (Scheme S1A)
and LSII with the vacuum gauge reading 1.5 Torr (Scheme S1B) using the LTQ Velos equipped with a heated inlet tube capable of being heated to 450 °C. 3 Using these two approaches, a temperature study in which the inlet tube was heated from 50 °C to 450 °C was performed. Initial temperature studies were performed using the LSIV extension to convert by sealing off the mass spectrometer (Scheme S1A) and also when using the commercial inlet aperture without the extension (Scheme S1B). Results are shown for bovine insulin (5.7 kDa) using 2,5-DHB and 2,5-DHAP, which are known to be the least volatile of the matrices tested ( Figure S1 and Figure S2 ). Figure 3I .B of the (B.1) singly charged family containing sulfatides (ST), phosphatidylserines (PS), phosphatidylethanolamines (PE), phosphatidic acids (PA), and sphingomyelin (SM) as well as the (B.2) the doubly charged family containing cardiolipins (CL) and ganglioside (GD1a). Data obtained from laser ablation of a 10 µm mouse brain tissue section spotted with matrix 3-NBN using Cone C at a source temperature of 80 °C on a Waters SYNAPT G2. Lipids were tentatively assigned according to literature. [4] [5] [6] [7] [8] [9] [10] 
